Introduction
The zona pellucida (zona) is the extracellular matrix surrounding the mammalian oocyte, and has a significant role in fertilization (Gwatkin, 1976) . Although not fully analysed, information is accumulating on its carbohydrate and protein composition (Bleil & Wassarman, 1980; Dunbar, Wardrip & Hedrick, 1980) . The zona has also been shown to be antigenic and the antibodies produced against it to cause sterility in females of homologous or closely related species (Shivers, Dudkiewicz, Franklin & Russell, 1972; Gwatkin, Williams & Carlo, 1977; Gwatkin & Williams, 1978; Tsunoda & Chang, 1978a, b; Sacco, 1979) .
Evidence for the possible spontaneous production of autoantibodies to the zona pellucida with age in mice has been presented by Tsunoda & Chang (1979) . The functional indicator used was inhibition of in-vitro fertilization in the presence of sera from female mice which had ceased to breed. In women with unexplained infertility or in menopausal women autoimmunity to the zona is an interesting possibility, and would have obvious clinical significance as a causal factor in blocking fertilization. However, attempts to study the question have been impeded by technical problems such as the lack of a specific quantitative assay. All studies have used indirect immunofluorescence to detect antibody binding to zonae from pigs and sometimes women, but the methods of removing non-specific binding serum molecules differed and so did the conclusions.
In their initial study with human sera, Shivers & Dunbar (1977) claimed that a zona-specific antibody was detected in a high proportion of the samples from infertile women (WHO serum bank) and not in the controls. Sacco (1978) confirmed that an antibody was involved when he purified the immunoglobulin fraction from a zona-positive WHO serum sample, and found that it bound to porcine zona, even when degraded into F(ab') fragments. However, Sacco & Moghissi (1979) later reported that antibodies to the zona pellucida were widespread among samples of serum from fertile and infertile humans, thereby casting doubt on their significance in infertility. Mori et al (1978 Mori et al ( , 1979 described an adsorption method using fixed erythrocytes from the same species as the test oocyte, designed to eliminate haemagglutinins that were not zona specific. After adsorption, immunofluorescence against both porcine and human zonae was largely confined to a proportion of sera from infertile women.
The present work differs from previous studies of human zona autoantibodies in several ways. We attempted to develop an assay which would be specific for zona antibodies in human serum without the necessity of preadsorption. To that aim, the quantitative immunofluorescent assay, developed with heteroimmune antisera raised in rabbits against porcine zonae pellucidae (Nayudu, Freemann & Trounson, 1982) , was modified to test human sera.
Materials and Methods

Oocyte collection
Porcine oocytes were obtained from the slaughterhouse and processed as described by Nayudu et al (1982) . Human (Nairn, 1976) . The human Type O erythrocytes were used as a control for non-specific adsorption. This might be expected to be a significant factor in sera of low antibody titre, but only slight fluorescence reduction was observed.
Haemagglutination
Haemagglutination titration of sera was carried out using 5% paraformaldehyde-fixed and washed porcine erythrocytes (Mori et al, 1979) Human sera, positive under optimal assay conditions for zona antibodies, were adsorbed with porcine liver, spleen, and erythrocytes. This treatment removed all detectable porcine zona-binding capacity (Text-fig. IF ). The appearance of the oocytes was identical to that of preadsorption negative oocytes (PI. 2, Fig. 8 ). Because of this result the quantitation of fluorescence under optimal preadsorption conditions is not reported. Serum haemagglutination capacity was not tested after adsorption because there was no correlation of haemagglutination with positive zona reaction. When non-adsorbed sera, positive with porcine zonae, were tested with human zonae under the same assay conditions, no reaction could be detected.
Discussion
The use of porcine zonae pellucidae to test for human zona autoantibodies was based on evidence of human and porcine zona antigenic cross-reactivity presented by Shivers & Dudkiewicz (1974) and Sacco (1977) . Their work indicated a low to moderate level of porcine-human zona antigenic similarity. The inhibition of in-vitro human sperm binding to human oocytes by antiporcine zona/ovary sera, described by Inoue, Fujii & Kami (1979) and Trounson, Shivers, McMaster & Lopata (1980) provided further evidence. However, the precise nature or degree of the similarity is still in question because of the heterogeneity of the antisera used and the lack of knowledge of the molecular composition of the zonae in the two species.
Non-specific binding of serum molecules to the zona in an assay system has been a more obvious problem with human sera than with heteroantisera produced in animals, due largely to the minimal serum dilutions necessary to detect low antibody concentrations. Because the zona contains many anionic groups (Yanagimachi, Nicholson, Noda & Fujimoto, 1973) which have the tendency, in general, to bind a variety of molecules (Lindahl & Höök, 1978) , difficulties in the assay of specific antibody binding would be expected.
Sucrose was included in this assay system because it prevented the zona 'stickiness', and was found to be beneficial in the assay for rabbit anti-porcine zona antibody (Nayudu et al, 1982 (1978, 1979) and Nishimoto, Mori, Yamada & Nishimura (1980) (1978, 1979) found porcine zona-positive sera mainly confined to infertile women after adsorption with fixed porcine erythrocytes. The difference is likely to be due to differences in the assay specificity and the greater effectiveness of fresh tissue over fixed as an immunoadsorbent (Nairn, 1976 Examples of fluorescence obtained using optimal assay conditions (stage E) for detection of antibodies on pig zonae. The sera were from 3 infertile women. The lack of binding to human zonae pellucidae by sera possessing porcine zona-binding capacity differs from the results of Mori et al (1978, 1979) and Nishimoto et al (1980) who reported that sera which bound human zonae after adsorption with human AB erythrocytes were identical to those which bound porcine zonae after adsorption with porcine erythrocytes. However, our results are in line with those of Sacco & Moghissi (1979) In conclusion, this study has shown that no zona specific antibodies were detectable by immunofluorescence of porcine zonae pellucidae incubated with sera from infertile or fertile men and women when precautions to reduce non-specific binding were taken. Under these conditions human zonae were not bound by antibody. It is therefore unlikely that the antibodies detected in human sera, with the capacity to bind to porcine zona, are a causal factor in infertility in man.
